We have established an assay system for the amidolytic activity of purified human factor XII which is activated only by the negatively charged substance, kaolin, and examined the effect of washed platelets, ADP and serotonin on the amidolytic activity of kaolin-activated factor XII. Kaolin-treated platelets and serotonin of a physiological content in human platelet were found to promote the amidolytic activity of kaolin-activated factor XII, but ADP of a physiological content in human platelet had no such effect. The promoting effect of kaolintreated platelets and serotonin were inhibited by the addition of methysergide. Furthermore, it seems that serotonin affects the amidolytic activity of already activated factor XII by negatively charged substance.
Introduction
Intrinsic blood coagulation is initiated by the activation of factor XII, and platelets play an important role in the mechanism of blood coagulation".
Recently, Walsh reported that washed human platelets treated with adenosine diphosphate (ADP) promote the proteolytic activation of human factor XII in the presence of plasma prekallikrein and that the cleavage of factor XII was kallikrein-dependent7) . But Vicic reported that no evidence could be adduced for the activation of factor XII, and Scully reported the inhibition of contact activation by platelet factor 48) 9) .
In this communication, we reported the promoting effect of washed platelets and serotonin on the contact activation of purified human factor XII in the absence of plasma prekallikrein. (reaction buffer) for 2 hr before use.
Amidolytic activity of Kaolin-activated factor XII All reagents in this assay system were poured into a reaction container in an ice-cold bath at 20 sec intervals. The synthetic chromogenic substrate, S-2302 (AB Kabi Diagnostics) , was dissolved in the reaction buffer and O. 3 mg/0. 2 ml of S-2302 was used in the assay system.
Kaolin (Fisher Scientific Co. , acid washed) was homogenized before use and poured into the reaction container with stirring as a suspension of the reaction buffer (O. 5 m1). One ml of washed human platelets, ADP or serotonin was then added to the reaction container. Methysergide was as a solution of the reaction buffer (O. 5 ml) , if required. Factor XII was employed one unit/0. 5 ml diluted with the reaction buffer in this assay system. After factor XII solution was added, the reaction volume was brought to 3 ml by the addition of the reaction buffer, and the system was then incubated. A plastic tube (16. 5 X 100 mm) was used as the reaction container. The incubation temperature was maintained at 37°C in a water bath, and during incubation, the tubes were shaken vigorously. After incubation, the reaction was terminated by the addition of 50% acetic acid (0. 3 m1). The reaction mixture was then centrifuged at 1500 X g for 10 min and the optical density of the supernatant fraction was measured at 405 nm. Unless otherwise noted, all samples were assayed in duplicate and the data were indicated by mean values. A control experiment was carried out using a mixture of S-2302, kaolin and factor XII. Blank experiments were performed for factor XII, platelet suspension, serotonin and methysergide.
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Preparation of washed human platelets
Washed human platelets were prepared from fresh human citrated blood, according to the method of Walsh' 2) A gradient system of bovine serum albumin (Sigma Chemical Co. , fraction V) was formed in a plastic tube by thawing at 37°C and gentle agitation with a siliconized glass stirring rod. A Sepharose 2B column was prepared using a fresh Ca-free Tyrode's solution 
Results
Reaction time
As shown in Fig. 1 , the reaction almost terminated after 60 min in the presence of 1 mg/ 0. 5 ml kaolin suspension, and within 60 min, factor XII showed only slight amidolytic activity in the absence of kaolin suspension. Therefore, the reaction time of 60 min was used. But this amidolytic activity fell gradually by the addition of more kaolin. Consequently the dose of kaolin of 0. 1 mg/0. 5 ml in the assay of amidolytic activity of factor XII was adopted.
Fig. 2 Dose responce of kaolin on kaolin-activated factor XII amidolytic activity
Effect of washed platelets
In order to examine the damage to the platelets by the washing procedure, we examined the platelet aggregation of the washed platelets (6 x 107 platelets/0. 1 ml) , and confirmed the aggregation using 10 pM ADP. Fig. 3 shows the effect of these washed platelets on the amidolytic activity of kaolin-activated factor XII. We found that the washed platelets promoted the amidolytic activity of factor XII in the presence of O. 1 mg kaolin/0. 5 ml. This reaction was promoted most by 1. 25 X 108 platelets/ml, but this effect fell gradually by the addition of was more than the physiological dose of ADP caliculated from the platelet count and the content of ADP in the human platelets") . Next we examined the effect of serotonin on the amidolytic activity of the kaolin-activated factorXII. Serotonin was dissolved in water (pH 5. 6) just before the amidolytic activity assay. As shown in Fig. 6 , serotonin had significantly promoting activity when added in a quantity of 0. 1 pg/ml. This amount of serotonin did not exceed the physiological content of serotonin caliculated from platelet count and the content of serotonin in human platelets".
Effect of methysergide on the promoting activity of serotonin and washed human platelets Table 1 shows the effect of methysergide on the promoting activity of serotonin and washed platelets. The promoting activity of serotonin was inhibited in the presence of methysergide (10-fold the weight of serotonin) as well as that of washed platelets. commencement to the reaction system (line 4) resulted in the greatest amidolytic activity of the dextran sulfate-activated factor XII.
Discussion
We investigated the contribution of washed human platelets to the contact activation mechanism of human factor XII. The reason for employing S-2302 was its superiority as a synthetic chromogenic substrate of the factor XII fragment reported by Hojima et al. 15) . By the assay system of kaolin-activated factor XII amidolytic activity, we found that washed platelets could promote amidolytic activity. Nevertheless, kaolin activated not only factor XII but also the washed platelets, thus, this promoting reaction did not derive simply from washed platelets but from kaolin-treated platelets. To determine the cause of this reaction, we examined the shift of promoting activity to see if it derived from a precipitate or a supernatant fraction on the basis of our findings, it was confirmed that the promoting activity resulted from a supernatant fraction.
Many substances are released from platelets. In this communication, we examied ADP and serotonin which are the most typical substances released from platelets. ADP is also a stimulating substance of platelets7) 16) , but in our assay system, ADP did not promote amidolytic activity by the addition of a physiological dose. Although 2 pmoles/ml of ADP caused the increase of optical density at 405 nm, in view of the amount of the dose, we consider that Therefore, we consider that the direct participation of factor XI-like activity in washed platelets is only a small role in our assay system.
